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Abstract 
The purpose of conducting this action research in the GR6223 course (Science, Technology and Entrepreneurship) was to 
improve lecturers’ facilitative skills based on PBL approach to develop a module. The findings were the masters students did not 
understand what was a module, were not familiar with the unique features of a module and had never experience developing a 
module before, need a workshop style of teaching, real examples of modules and need incremental guidance weekly rather than 
towards the end of the semester from the facilitative techniques ‘A’.  Facilitative ‘B’ technique was able to improve the students’ 
ability to develop a module with better quality.  
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1. Introduction 
This paper reports on an action research project for a new masters course titled GR6223 Science, Technology and 
Entrepreneurship which applied PBL teaching approach. This project was funded by the Universiti Kebangsaan 
Malaysia (UKM) in the effort to improve the quality of teaching and learning of courses offered by her. This course 
has been offered for the third time at the Faculty of Education, Universiti Kebangsaan Malaysia (UKM). Students 
who attended this course were science teachers who were doing their masters degree in the science education field. 
The main task of this course was students have to develop a module which teaches entrepreneurial science thinking 
(EnSciT) for the primary school students. During the first time offering of this course, the lecturers who team taught 
this course realized that teachers were not familiar with techniques of writing a module for teaching any concept. 
They had a hard time figuring out how to teach those students to write the module while applying the concept and 
steps of entrepreneurial science thinking. Consequently, the modules that were produced at the end of the course 
were not of good quality in terms of many aspects such as creativity, content selection and fun learning. This 
experience encouraged the lecturers to do action research on applying PBL teaching approach to better facilitate the 
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students to be able to write good quality EnSciT module. The word ‘PBL teaching approach’ here is emphasized 
because in this class the focus is how teach the students to develop a good quality module not the content of science 
concept. Thus, the improvements are made based on the students’ learning problem in writing the module. 
According to Barrett (2005), PBL can also be treated as a total education strategy not only as a method of improving 
students’ learning only. Problem Based Learning (PBL) is an approach to teaching and learning which is in 
widespread use internationally, especially in higher education. The theoretical basis of Problem Based Learning 
draws on a range of ‘student centered’ or ‘Constructivist’ traditions and its goals are congruent with the goals of 
higher education more generally. So the use of this approach is being encouraged in a variety of disciplines and 
subject areas. However, despite such endorsements there are still many questions about what forms of Problem 
Based Learning are optimal for different students in different context (Kolb 1984; Schon 1983; Argyris 1982; and 
Argyris and Schon 1974) 
2. Methods 
The method of this research was based on the main four steps in one cycle of any action research methodology. 
The first step taken was to identify the previous semester’s students’ problems who took this course in developing 
the same module based on the facilitative ‘A’ approach employed by the lecturers through interviews. In the second 
step, the lecturers analyzed the data interviews data and redesign new facilitative technique ‘B’ based on the PBL 
teaching approach which modified facilitative technique ‘A’. In the third step, the lecturers implemented facilitative 
technique ‘B’ based on the PBL teaching approach and record the findings throughout the semester (14 weeks). In 
the fourth step, the lecturers evaluate the findings based on class discussions and individual students’ reflection. 
There were twenty-three students in this class altogether with five of them were male teachers.   
3. Data collection and analysis 
Based on the feedback from the interviews data with the previous semester’s students, the researchers cum 
lecturers were able to redesign the facilitative technique ‘B’ to be implemented in the second class. In the previous 
semester, the facilitative technique ‘A’ that was used consists of: 1) Lectures of the concept of EnSciT and how to 
develop a module without examples of various modules in the market; 2) Gave students module templates and they 
developed the module in small groups but outside of the classroom for three weeks on their own; 3) Students 
presented their draft modules and lecturers give comments and lastly 4) students test their modules on real school 
students but were given guidance only verbally. Table 1 below shows PBL aspects that were considered while doing 
the action research steps in the second class.  Based on the interviews data with the previous semester’s students, 
some modifications were made on by the lecturers for facilitative technique ‘B’.  
 
Table 1: PBL teaching stages of development in the action research steps 
 
PBL aspects looked into in the 
action research  
steps  
 
Facilitative technique ‘A’ (offered in the previous semester) 
1.Defining the problem in 
developing the EnSciT module 
based on students’ comments 
1.Did not understand the lecture on the concept of EnSciT 
2. Misunderstanding between science and entrepreneurship and how to integrate the two. Also how to 
relate to technology. 
3. Did not know what is a module and how it is different from others. 
4. Need to see some samples of real modules in the market 
5. Have never written a module before. 
6.  Need examples of entrepreneurial scientists 
7. Not sure which science topics in the syllabus can integrate entrepreneurship 
8. Difficulties in thinking of ideas for creative activities in the module 
9. Tend to follow the given module templates straight away without new additions 
 
2. Accessing and evaluating 
information from the interviews 
Three main problems found: 
1. Did not understand the concept of EnSciT 
2. No background knowledge of what is a module 
3. Skills in designing the activities in the module 
3. Construct solution to the Solutions: 
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problem and implement new 
facilitative technique ‘B’ 
1. New lecture approach on the concept of EnScit by giving a lot of examples of technological 
products and how to develop a module based on a module writing mapping.  
2. Students have to gather as many modules from outside and present to the class of the 
different features 
3. Train module writing skills in a series of class workshops styles 
4.  Evaluate the new facilitative 
technique ‘B’ and the PBL 
teaching approach for the next 
cycle 
Based on students’ reflection of the classroom teaching and learning process journals 
1. Lecture: The explanation of EnScit and how to develop the module was clear and helpful. 
2. Samples of modules: Gave a lot ideas of what is a good module and is not 
3. Module writing workshops: Lecturers’ direct input on different problems of writing from 
week to week was helpful 
4. Module writing mapping provide a systematic way for overall planning. 
 
 
After doing the analysis and action taken to improve the facilitative technique ‘A’ as described in Table 1, the 
action taken in the classroom teaching and learning process is summarized in Table 2. Several new techniques in 
facilitative ‘B’ approach were taken and the results showed that students agreed that those techniques were helpful 
for them to develop the EnSciT module.  
 
Table 2:  PBL Teaching Framework in the Classroom Teaching and Learning Process 
 
Classroom teaching and 
learning process  
New Facilitative technique ‘B’ based on 
the students’ comments 
Results based on classroom discussions and students’ 
reflection journals 
PBL:  Defining the problem 
and accessing and evaluating 
information from the 
interviews 
Classroom activity: Students’ 
preparation relating to 
modules design and writing 
 
PBL: Construct solution to the problem  
xLecturers helped students to analyze the 
different features of various modules in the 
market 
x Students compared the good modules and 
the bad ones in small groups and presented 
them in the class 
PBL: Evaluate the new facilitative technique ‘B’  
 
x Students agreed that analyzing different samples of 
modules in the market helped them with the 
background knowledge of what is a good module.  
PBL:  Defining the problem 
and accessing and evaluating 
information from the 
interviews 
Classroom activity: Teaching 
the EnScit concepts and how 
to develop a module 
PBL: Construct solution to the problem  
x Lecturers used many different 
technological products to relate them with 
the science concepts. 
x Lecturers invited a guest speaker from the 
curriculum development department to 
explain on the importance of integrating 
entrepreneurship in science 
x Teach how to use module writing mapping 
before develop the draft module 
x Provide many examples of writing 
activities of EnSciT in a module 
PBL: Evaluate the new facilitative technique ‘B’  
 
x Students agreed that the lecture approach helped 
them to understand the concepts of EnSciT and its 
steps. 
 
x Students agreed that the module writing mapping 
was helpful for them to plan the module content and 
activities 
PBL:  Defining the problem 
and accessing and evaluating 
information from the 
interviews 
Classroom activity: Doing 
Group work  for writing the 
EnScit module in the class 
PBL: Construct solution to the problem  
x Provide guidance in interpreting each steps 
in the EnScit in the forms of activities in 
the draft module 
x Provide questions and answers session 
during module writing workshops to help 
individual unique problems 
PBL: Evaluate the new facilitative technique ‘B’  
x Students agreed that these facilitative techniques were 
helpful for them to think through creative ideas in 
developing the module. 
 
 
PBL:  Defining the problem 
and accessing and evaluating 
information from the 
interviews 
Classroom activity: Doing 
field work to test the 
feasibility of the EnScit 
module 
 
PBL: Construct solution to the problem  
x Provide students with the checklist of what 
they should observe during the testing of 
the draft module so that some 
modifications can be made. 
x Provide students with the questions to ask 
their students what do they think of the 
module in terms of easy to follow and 
attractiveness 
PBL: Evaluate the new facilitative technique ‘B’  
x Students agreed that these facilitative techniques were 
helpful for them to think through how to improve the 
module. 
PBL: Teaching approach 
improvement for the next 
cycle 
 
Based on lecturers’ observations: 
x Students still have difficulty in coming up with creative ideas of how to apply science concepts to 
produce new technological products that are suitable with the school students level. 
x Students still have difficulty in creating their own unique format of the module layout and sequence. 
x Lecturers have to provide module templates for them to use. 
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Improvement of teaching approach  
x Have to provide a focus session on discussing the application of science concepts on various 
technological products 
x Lectures of module development will be focused on various module format and the principles 
instructional design to follow 
 
However, based on lecturers’ own observations, we found that students still have difficulty in coming up with 
creative ideas of how to apply science concepts to produce new technological products that are suitable with the 
school students level. The ideas that were put forward was not related to science concepts that they used and also not 
suitable for the school students’ level. Another main problem was students did not able to create their own module 
format or layout. The lecturers have to give the module templates which was purposely not given at the beginning. 
The reason was to see if they can be creative enough to produce their own module format.  
 
4. Recommendation for the next cycle and conclusion 
 
The lecturers benefit a lot from this action research project to improve the course PBL based teaching and 
learning process. For examples, the students gave a lot of good feedback both during the classroom discussions and 
reflective journals writing. They agreed that the new facilitative techniques ‘B’ allowed them to develop the module 
with a great ease and thus could focus on the quality of activities in the module (refer to Table 2). However, there 
are other aspects of the PBL teaching approach that still need to be improved in the next cycle of the action research 
of this class such as students ability to creatively come up with new products which uses certain science concepts. In 
addition, students were still not able to come with their own ideas of creating new module layout format. The next 
cycle of the action research project of this course is to look into these problems that had been tackled in this project.  
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